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The current design of the electronic circuitry of FIG. 6 is intended to have 
the application processing task 108 be replaceable with other types of 
processing depending upon the application or type of symbol reader the design 
is to be used in the application processing task 108 will set the priorities of 
the other tasks (tasks 160, 104, 112, and 108). Since the application 



processing task 108 has the capability of setting the task priorities (Step 
816, FIG. 8). it also has the capability of altering the priorities according 
to need. Thus, for example, if a symbology is selected to be read that is so 
complex as to require sufficient decoding processing time to bottleneck system 
throughput, then the application processing task can dynamically change the 
priority (Step 816, FIG. 8) of the label decode task 104 to be the highest 



priority task for execution, and this task would execute as long as inputs 
existed for it to decode. Further, if one application using this design 
requires more (or less) tasks than the current application, then the 
application processing task 108 can create the number of tasks needed, 
example, to have a barcode reader than can simultaneously output to two 
different output devices, two data output tasks are required, instead of only 
one. 
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Detailed Description Text - DETX (43): 

In step 310, the CPU 14 selects one of the contours determined under steps 
302-308, and determines an orientation of the symbol image within the stored 
image. Under step 310, the CPU 14 can employ some of the same techniques 
employed under step 114. For example, the CPU 14 can select the first contour 
to be fully identified under one of the steps 302-308. Alternatively, the CPU 
can select the contour produced by the highest priority task in the finding set 
of modules 301. Based on the selected contour, the CPU 14 determines an 
orientation of the symbol image within the stored image by performing various 
techniques, such as those described in the patents and applications listed 
above with respect to the set of finding modules 301. 
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Detailed Description Text - DETX (23): 

The channel side control processor 323, also known as channel processor, is 
a complete microprocessor that controls all activity on the channel side of the 
TCU 111. In a presently preferred embodiment of the invention, it consists of 
a high power, 16-bit micorprocessor chip, with associated EPROM and RAM 
memories, clocks, interrupt handlers, registers, and parity generators and 
checkers. As such, the channel processor 323 is a multi -tasking, 
interrupt-driven processor . It responds immediately to tasks with a high 
priority than the task it is processing and stores a program address in memory, 



so that it can return to the previous job where it left off. 



Detailed Description Text - DETX (96): 

Having described the LMU 106 in some detail, the following will explain the 
requirements for interfaces within the LSM 108, the LMU 106, its associated 
software, and operating procedures. As explained herein above, the RE1 156 is 
the communications path between the LCU 109 and the electronics which are 
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Detailed Description Text - DETX (112): 

Referring back to FIG. 1, the timing controller 22 provides overall timing 
control of the A/D. the analog signal processor, and the CCD imager to 
synchronize image acquisition and signal processing . One example timing 
controller in accordance with the invention consists of a programmable logic 
device that embodies a control state machine for synchronizing image 



integration, image signal readout, analog processing, A/D conversion, image 
frame sequence formatting, and digital image processing . 
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Elements 125, 130, 132, 133, 134, 136, 138, 140 of FIG. 10 are substantially 
similar to corresponding elements shown in FIG. 9. However, exposure -dependent 
look-up table 142 is added downstream of the intersection of neighborhood 
processing block 132 and the R. G and B components of the images. 
Exposure -dependent look-up table 142 includes a first look-up table (LUT1) 
which operates on the long -exposure image. A typical function implemented by 
LUT1 is LUT1(I)=5 * l.sup.0.6. Likewise, exposure -dependent look-up table 142 
includes a second look-up table (LUT2) which operates on the sho rt-exposure 
image. A typical function implemented by LUT2 is LUT(l)=l.sup.1.1 



The use of 

he exposure -dependent look-up table 142 thereby enhances the dynamic range 
( histogram ) of the bright area, thus improving the contrast and compensating 
for the loss of the saturation of the color in the bright areas which is due to 
he addition of background DC level from the long exposure frame 



___ Moreover, 

LUT1 and LUT2 can be modified so as to include the gain factor, thereby 
allowing the three by three convolution kernel of neighborhood processing block 
132 to be simplified to include a central element of epsilon (.epsilon.) and 
eight peripheral elements of negative one eighth (-1/8). 
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Detail Description Paragraph - DETX (14): 

[0024] DSC systems may be even more versatile with the ability to annotate 
images with text/speech. The preferred embodiment programmable DSP allows easy 
inclusion of a modem and/or a TCP/IP interface for direct connection to the 
Internet. DSCs may run complex multi-tasking operating systems to schedule the 
various real-time tasks. 



Detail Description Paragraph - DETX (18): 

[0028] (1) Preview mode has data flow as illustrated in FIG. 2. ARM 130 
sets CCD 150 into high-frame-rate readout mode (reduced vertical resolution). 
ARM 130 enables preview engine 104 and sets the appropriate registers for the 
default parameters. The raw CCD data is streamed into preview engine 104 and, 
after preview engine processing, is streamed into SDRAM 160. ARM 130 enables 
TV encoder 106 to display the preview engine output. Preview engine 104 j 
processing (hardware) includes gain control, white balance, CFA interpolation, j 
down-sampling, gamma correction, and RGB to YUV conversion. ARM 130 commands j 
DSP 1 22 to perform auto exposure and auto white balance whenever required. DSP 
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Detail Description Paragraph - DETX (14): 

[0047] DSC systems may be even more versatile with the ability to annotate 
images with text/speech. The preferred embodiment programmable DSP allows easy 
inclusion of a modem and/or a TCP/IP interface for direct connection to the 
Internet. DSCs may run complex multi-tasking operating systems to schedule the 
various real-time tasks. 



Detail Description Paragraph - DETX (19): 

[0052] (1) Preview mode has data flow as illustrated in FIG. 2. ARM 130 ; 

sets CCD 150 into high-frame-rate readout mode (reduced vertical resolution). I 

ARM 130 enables preview engine 104 and sets the appropriate registers for the | 

default parameters. The raw CCD data is streamed into preview engine 104 and. ! 

after preview engine processing, is streamed into SDRAM 160. ARM 130 enables j 

TV encoder 106 to display the preview engine output. Preview engine 104 \ 

processing (hardware) includes gain control, white balance, CFA interpolation, \ 
down-sampling, gamma correction, and RGB to YUV conversion. ARM 130 commands \ 
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[0046] DSC systems may be even more versatile with the ability to annotate 
images with text/speech. The preferred embodiment programmable DSP allows easy 
inclusion of a modem and/or a TCP/IP interface for direct connection to the 
Internet. DSCs may run complex multi-tasking operating systems to schedule the 
various real-time tasks. 



Detail Description Paragraph - DETX (19): 

[0051] (1) Preview mode has data flow as illustrated in FIG. 2. ARM 130 
sets CCD 150 into high-frame-rate readout mode (reduced vertical resolution). 
ARM 130 enables preview engine 104 and sets the appropriate registers for the 
default parameters. The raw CCD data is streamed into preview engine 104 and, 
after preview engine processing, is streamed into SDRAM 160. ARM 130 enables 
TV encoder 106 to display the preview engine output. Preview engine 104 
processing (hardware) includes gain control, white balance, CFA interpolation, 
down-sampling, gamma correction, and RGB to YUV conversion. ARM 130 commands 
DSP 122 to perform auto exposure and auto white balance whenever required. DSP 
122 processing includes auto exposure, auto white balance, and auto focus. ARM 
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FIG. 16 shows the relative DC signal (called "gain") as a function of the 
scanning exposure .eta. and the ratio k of spot size .sigma. to raster pitch 
p. The plateau in FIG. 16 represents the region of operating parameters wherein 
the phosphor is fully discharged. Thus, according to the first aspect of the 
present invention operating parameters are employed that insure operation on 
this plateau. As seen from FIG. 16, the exposure required to saturate the gain 
decreases as the spot size increases, for a given raster pitch. However, as 
spot size is increased, frequency response decreases. FIG. 17 shows the 
product of the gain and the slow-scan MTF at a fixed frequency .nu.. sub.y, for 
a circularly symmetric gaussian beam. From FIG. 17 it is seen that as k 
(.sigma.. sub.y /p) is increased for a given exposure, the gain -MTF product 
(contrast transfer function CTF) at first increases because of the increase in 
gain . Then the product decreases because of the loss in spatial resolution. 
Thus, there is an optimal ratio k (in the sense of maximizing the system CTF) 
in the range of 0.2 to 0.3 depending upon the scan exposure .eta.. Thus, 
according to a preferred mode of practicing the present invention, for a raster 
scanned read out with a gaussian shaped beam, the value of k (.sigma. .sub.y /p) 
is between 0.2 and 0.3. 
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embodiments. However, in the fourth embodiment, the radiological image is 
acquired on a low-contrast but wide-latitude mammography film 6(30. This 
embodiment and the third embodiment differ in the source of the digitized image 
40. The acquisition system, in this example, uses a relatively inexpensive 
conventional mammographic intensifying screen cassette 620. The cost ratio 
between this screen cassette 620 and a typical current digital mammographic 
system can be several orders of magnitude, e.g., approximately 1000 times. The 
standard screen-film acquisition and exposure technique and the conventional 
mammographic x-ray system (not shown here) will be unchanged for use in this 
embodiment. The high voltage of the x-ray generator typically is in the range 
of 25 to 35 KVp (kilovolt peak) or, as discussed below, can be raised to a 
level in the 40 to 55 KVp range. By reducing the average contrast gradient G 
of the mammographic film 600 say from about 3.0 to about 2.0. or to 1.5 or even 
less, we pick up substantial gain in exposure latitude. 
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[0048] A gradation correcting section 8 corrects the gradation of the mixed 
signal in such a manner that contrast of the gradation is emphasized when the 
histogram frequency of an image is large. A main signal processing signal 1 1 
receives a gradation corrected signal produced from the gradation correcting 
section 8. An average brightness detecting section 9 detects an average 
brightness value based on the mixed signal. The microcomputer 10 inputs the 
average brightness value detected by the average brightness detecting section 
9. The microcomputer 10 compares the detected average brightness value with a 
predetermined target brightness value. When the detected average brightness 
value is lower than the target brightness value, the microcomputer controls the 
AGC section 3 to increase the gain for the long-term exposure signal, thereby 
increasing the level of a video signal. On the other hand, when the detected 
average brightness value is higher than the target brightness value, the 
microcomputer controls the AGC section 3 to decrease the gain of AGC section 3, 
thereby decreasing the level of a video signal. In this manner, to control the 
level of a video signal, the microcomputer calculates an optimum gain to be set 
in the AGC section 3 and controls the gain of the AGC section 3 to the 
calculated value. 



Q Petofltlj ftj Text I %3 Image \ B HTML j jtcwC 




U Document I Issue D 



iUS I200204 
n |200200391 3 104 
!7 A1 | 



Methods 
control 



US 5124913:199206 
A |23 



Rule-bas 
final scai 



US 200107 Solid sta 

2001000841 19 
9 A1 



Q Details jftl Text j & image \M HimJ 



Sheet 3 of 4 US 2001/0008419 Al 



JSlI 




SO Details! ft} Tert^ bnage IB HTMl| |FuH 



&a £&T yigtf look aVtdow fcjelp 



g|et"N Safe! ^tgigjmp li aig|nig>l5lfel@l ®MW>ffl awlgall 



the signal synchronously at the pixel rate 25. The digital signal that is 
representative of the detected intensity of the light that is imaged from the 
illuminated object is applied to a digital signal processor (DSP), 
micro-controller or microprocessor that usually processes the images acquired, 
hereinafter referred to as processor 52. Processor 52 has the necessary memory 
resources, I/O and computing capabilities to handle the interface and 
algorithms described herein. The digitizing performed by ADC 50 and the 
processing performed by processor 52 can be deported to separate calibration or 
processing equipment, if the system does not require standalone calibration or 
sophisticated processing . The processor 52 controls all of the calibration 
steps as described herein. The values of the corrected intensity matrix 46 are 
calculated in processor 52. These values are then converted per FIG. 14 and 
loaded in the programmable light source sequencer 56. The light source 
sequencer is a logic device that has: either ISP (In Situ Programming) 
capability, such as a CPLD (Complex Programmable Logic Device ), or FPGA (Field 
Programmable Gate Array) using Flash, E.sup.2 or RAM based technology, or any 
equivalent capability that allows full programming of a individual pulse width 
control on many outputs, 
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Detailed Description Text - DETX (52): 

In one embodiment, the flash memory 11 12 includes a direct memory access. 
The customized rasterizer board 312 may also be a high density board having 
multiple tracing layers for providing a modularized imager design. The 
customized programmable logic device (CPLD) 1 108 formats data for the one or 
more pen driver boards 1200 (FIG. 9), and provides a data pathway between the 
microprocessor 1 106 and the one or more pen driver boards 1200 (FIG. 9). 
Embodiments are also envisioned in which the customized programmable logic 
device (CPLD) 1 108 is also used as a high speed device for quickly processing 
the imaging data, and converting it into a bitmap. The customized programmable 
logic device (CPLD) 1 108 is specifically design to process information 1000 
times faster than if a microprocessor -based architecture were used. 
Embodiments are also envisioned wherein the customized programmable logic 
device (CPLD) 1108 may also include either a programmable logic array (PLA), a 
programmable array logic (PAL), a field-programmable gate array (FPGA), a 
programmable logic device (PLD) , or a combination thereof, to provide similar 
processing speeds. 
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ABSTRACT: 

PURPOSE: To improve the function of a controller, and to reduce its cost by 
integrating an exposure scan control unit of a copying machine, an AC system 
control unit, and a main input/output control function, to one controller. 

CONSTITUTION: An I/O control circuit 30 is integrally constituted of an 
exposure scan control unit, an AC system control unit and a main input/output 
control function. In this way, a circuit board 30 executes i) a positioning 
control for executing the constant-speed control of a scanner driving 
servomotor 58 of a variable exposure scanning system and the position control 
of a mirror driving motor 56. ii) an AC system control for executing the light 
quantity control of an exposing lamp 61. the temperature control of fixing 
heaters 62. 63 and the ON/OFF control of a main driving motor 64, iii) a 
developing bias voltage control, and iv) an I/O control except a copying 
sequence which is executed by a system control circuit 10. etc. In this way, by 
providing the circuit 30 for processing in parallel the management of an 
input/output data to other sequence than the copying sequence, by a multi-task 
the arrangement and racking of a wire harness are simplified, the assembling 
work is executed efficiently, and the cost can be reduced. 
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Detail Description Paragraph - DETX (16): 

[0050] FIG. 5 is a flow chart of procedures used by the electronic still 
camera of the embodiment of the present invention. In this flow chart, for the 
convenience of explanation, both flow of the photography mode and the 
communication mode are described. However, for normal control by a 
microprocessor, a multitask OS (Operating System) method, for example, is 
generally adopted. In that case, the tasks for the photography mode and the 
tasks for controlling communication, etc., can be executed in parallel. 
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Dy me cuu sensor, i nis proceaure always cames out me same cycie oeginning 
with the voltage 0 and ending with the voltage Umax. The waiting time after 
the application of a zero voltage to the piezoelectric enables the latter to 
become stabilized. The waiting time before the start of the acquisition avoids 
the acquisition of a frame which may have been exposed before the application 
of the desired exposure conditions. The end of the exposure of an image is 
indicated on the acquisition cards by the start of the transfer of the 
corresponding image. The use of an exposure time shorter than the image 
transfer time prevents the image from being affected by transient states. 
Giving the process maximum priority prevents the disturbance of acquisition by 
other system tasks under a multitask operating system. The six images are 
acquired successively and in real time (no image lost) by the acquisition card 
in order to minimize the time during which vibrations can affect the result. 
Each image has the horizontal dimension of hpix and vertical dimension of vpix. 
During acquisition, images are transferred automatically by the acquisition 
card into an array which is reserved for them in the computer's central memory. 
Following the acquisition procedure, there is a resulting array l[a,b jj], the 
index a corresponding to the phase difference, the index b corresponding to the 
image (phase-shifted or not phase-shifted), the indices i and j being the 
coordinates in pixels and varying respectively from 0 to hpix-1 and from 0 to 
vpix-1. 
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to be output to an A/D conversion unit 22. The A/D conversion unit 22 converts 
the image signal provided by the image-capturing element 21, which is an analog 
signal, to a digital signal. The signal processing unit 23 implements exposure 
control of the image-capturing element 21 (e.g., aperture or auto -gain 
control), and also executes processing such as white balance correction, gamma 
correction and the like on the image signal provided by the A/D conversion unit 
22 to be output to a frame memory 24. 



Detail Description Paragraph - DETX (153): 

[0259] Next, the camera window or disk window initialization processing 
implemented in step S221 in FIG. 27 is explained. It is to be noted that the 
camera window initialization processing and the disk window initialization 
processing can be executed simultaneously through multitasking . FIG. 35 is a 
flowchart illustrating the initialization processing for the camera window. 
First, in step S51, a decision is made as to whether or not the photographing 
mode is set to ON, and if it is decided that the photographing mode is not set 
to ON. the operation proceeds to step S252 in which the control unit 34 
implements control on the display image generating unit 33 to display the 
camera icon 51 before ending the processing. 
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apparatus 4u inciuues an incuuaioi enclosure 42, wnicn nas mouruea on 11 an 
enclosure 44 for the imaging system, a shelf 46 adapted for supporting holders 
which are to be inserted into the incubator enclosure, an enclosure 48 for an 
input mechanism 50 (seen in FIG. 8) for introducing holders on the shelf 46 
into the incubator enclosure 42, and a hopper 52 for receiving holders that 
have been ejected from the incubator enclosure. An alternative input means, 
not illustrated, includes a cartridge capable of containing a plurality of 
holders in a stack. Such a cartridge may be attached or fitted to the input 
mechanism in order to transfer holders from the cartridge into the incubator 
enclosure. A microprocessor 53 is connected to the mechanisms within the 
incubator enclosure 42. With multi-tasking, the microprocessor can provide 
several control functions, serving as a control means for the mechanisms which 
move and queue the holders within the incubator enclosure, as a way of 
controlling the timing of the taking of images by the camera, and as the 
counting means. The above referenced U.S. patent application Ser. No. 
08/061,678, METHOD FOR THE EARLY DETECTION OF COLONY GROWTH, now U.S. Pat.| 
No. 5,510.246. describes programming suitable for detecting and enumerating I 
microbial colonies; the programming required to control the holder positioning ^ 
means and the timing of the taking of video images depends on the user i 
interface desired and on the exact physical arrangements and sizing of j 
components, but the expedients required are well known to those of ordinary $ 
skill in the programming art. \ 
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Abstract Text -ABTXd): 

A hand-held processing system wherein a peripheral module may receive 
therein a computer processor basic module of standardized construction, with a 
user-immune real-time multi-tasking operating system. Advantageously the 
peripheral module or computer processor module may include a touch screen or 
other highly versatile and compact data input/output device adaptable to 
graphical and/or other input/output modes suitable for different applications, 
languages and the like. 



Brief Summary Text - BSTX (7): 

In a preferred embodiment the standardized computer processor module is 
provided with a multi-tasking operating system such that battery monitoring 
software and diagnostic routines will run at a fixed priority level at all 
times while a wide range of applications software can be run concurrently 
without jeopardizing the reliability of the system under extended portable 
operating conditions. | 



Brief Summary Text - BSTX (11): 

The computer processor module may be employed with peripheral devices such 
as printers, laser bar code readers. RF modules, smart card interface modules, 
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presently commercially available, and the decoding software in these devices 
can be adapted to the requirements of the PCMCIA defined PC card and ported to 
the particular circuitry used on the PC card. The details of the commercially 
available wand based barcode reading software is hereby incorporated by 
reference. 



Detailed Description Text - DETX (135): 

In the embodiment of FIG. 26. the adapter chip receives an interrupt from 
the decoder chip 538 via line 573 each time an character has been decoded and 
is ready for pickup. The adapter chip 536 then picks up the character and 
generates an IRQ interrupt to the host on line 574. A program 519 stored on 
the host computer controls operations of a microprocessor 516 in the host 500 
to execute an interrupt service routine to retrieve the character from the 
adapter chip and place it in the keyboard buffer of the host An exemplary 
program to perform the function of program block 519 is included herewith at 
Appendix A. This program is written in C++ and can be ported to any host with a 
suitable compiler Alternatively, the program 519 could transmit the character 
to another application running on a multitasking host computer. In alternative 
embodiments, the program 519 can control the microprocessor to move the decoded 
character or message from the adapter chip 536 into the memory space shared 
between the PC card and the host. 
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Summary of Invention Paragraph - BSTX (9): 

[0008] A desired imaging device would incorporate a single main processor 
that would be capable of running the operating system and application program 
as well as executing the capture and decode program for the image data. An 
imaging device that has a single processor capable of all of these operations 
provides a more streamlined and efficient apparatus, and may also use less 
expensive components. By eliminating from the overall imaging device 
architecture the need to incorporate a second processor and, in most instances, 
an associated PCB. the end-user will typically benefit from being provided a 
device that costs less, is more reliable and less complex. Thus, the invention 
teaches how to combine the heretofore separate and independent operations 
mandating multiple microprocessors' memories and transfer interfaces into a 
single processor capable of multiple operations. Such a combination is not 
merely the natural consequence of improvements in microprocessor capacity and 
capabilities because of the necessity to combine separate hardware, software 
and protocols into a single processor design. The invention teaches how to 
accomplish all of these disparate tasks with a central processor, and do so in 
a multi-tasking environment that was not present when using the prior art 
technique of employing a dedicated (single task) processor to execute the image 
capture and decode functions. 
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Detailed Description Text - DETX (10): 

The ROM 42B of the microcomputer stores a Real-time Multi-task Operating 
System which is shown in FIG. 5 and comprises an initialize/timer-control task 
TSK1". a feeder task "TSK2", a feeding bucket task "TSK3", a weighing bucket 
task "TSK4'\ an auxiliary bucket task "TSK5" and a discharge sequence task 
"TSK6". respectively labeled "A". "B". "C". *D'\ "E* and T" in FIG. 5. 
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includes component cards for interfacing to dictation 
stations and transcription stations and for processing 
and storing digitized dictation segments 
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Detailed Description Text - DETX (29): 

In the preferred embodiment of the present invention, the AT card 40 (FIG. 
1 ) is a controller or a personal computer, well known to those skilled in the 
art, that is dedicated to running the modular digital dictation system 10 of 
the present invention. In the preferred embodiment, the AT card 40 is an IBM 
AT personal computer, specifically including a 80486 microprocessor running the 
OS/2 operating system. However, other microprocessors or operating systems 
well known to those skilled in the art may be used. The OS/2 operating system 
program is a multitasking system, broadly meaning that it can support many 
application programs running at the same time. 



Detailed Description Text - DETX (135): 
Other functions are performed at step 138 (FIG. 12). including creating the 
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